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Effects of the radiotherapy on the induction of killer cel activity in mice with intracerebrally 
implanted glioma (methylcholanthrene induced 203 glioma) were studied. On the 10th day 
after implantation of glioma, cobalt irradiation of 1000 rad or 1500 rad was administrated. This 
radiotherapy significantly prolonged the survival time of mice and this was also confirmed by the 
histological examination. During this period, the killer activity against the glioma gradually 
increased in association with the tumor regression. The 10th day after irradiationぅthekiller 
activity revealed the maximum magnitude. This killer activity w出 markedlydiminished by the 
treatment of anti-Thy 1.2 antibody and complement. It was also found that the natural killer 
activity against L cells or Y AC-1 cells was enhanced after the irradiation of glioma. Further 
more, this killer activity was markedly enhanced by Con A stimulation. We made an attempt at 
establishment of murine glioma antigen-speci五ccytotoxic T cel line' by utilization of a T cell 
growth factor, but it was not successful. 
These results indicated that the cytotoxic T cells and the natural killer cells induced by the 
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0.01% EDTA にて細胞浮遊液とし， Hamiltonの mi-
























!FC討iGIBCO. Grand Island, ¥'.V.1，ス卜レフ。トマイ
シン，ペニシリンを添加したもので invitroの継代培
養した
5) 51Cr 放出細胞障害試験（•1cr release assay) 
細胞障害試験は：＼！inato27）らの方法に準じて行った．
標的細胞は 1x107/mlに調整し， >ia2日CrO,(N刊
England >i uclear、＼＇EZ-030）を 100μCi加え， 37°C50 
分間反応させた後， RPl¥11 1640液で3回洗浄し lx 
105/mlに調整した． 203-glioma細胞及びL細胞に対




細胞を 1ml加え， 18時間 37。C,5%C02下で混合培









release, SR）と Nordnet P-40 detergentを含む培養液








添加 RPCllI1640液に 20mM/ml HEPESを加えた
ものを用いた．
6) Con A stimulation & Con A induced 
killer T cell activityの測定
以前に我々が報告した方法30）を用いた. soco局所
照射を行った担脳腫蕩マウスの牌細胞を ConA (Sig-
ma chemical Co. l'SA) 2μ.g/ml, 50mM/ml 2 merca-
ptoethanolを含む7.5_iぢFCS添加RPMI1640液にて
37°C, 5 % C02下で72時間培養した． 収穫し洗浄し
effector細胞とし， 203-glioma細胞とL細胞を標的細
胞とし4時閣の 51Crrelease assayを行った．この Con
A induced killer activity (Con A killer activity）は
Falcon tube (No. 2003）を用い 5μ.g/mlの ConAを含
む RP¥II1640液を使用し， T E Ratioは1:50を中
心に行った
7) 牌細胞の抗 Thyl.2抗体及び抗 BAT抗血清
による処理











モノクローナル抗体（｛）J；巴1cLtd., Blackthorn Bicester, 
U.K.）で50%cytotoxicityは40万倍であった． 細胞
表面マーカーの検索には抗 BAT抗血清（×40），抗
Thy!. 2抗体（×500）を用い， 同機の方法で cytotoxic
testを行った．




mlの細胞濃度とし， ConA 10 μ.g/mlを含む RP¥II
1640液lζて 37C 5 % COeの環境下で 48hr培養し
た 900G, 10分間遠沈し，その上清を0.45μ.mフィ lレ
ターを通し， TCGFとして用いた．牌細胞の長期継代
培養lとは， TCGFを20%含む， 7.5%FCS.50mM/ml 
2:VIE, 20 m¥l/ml HEPES, 500,000 u/mlペニシリン













5×105個の 203-glioma細胞が C57BL/6＜ ウスの
脳内に注入されると，その移殖率はほぼ1ocちで，移
殖後3週間以内i乙脳圧元進症状iとより， 100%死亡







































o 10 2o 3o 4o 5・0 60 
Days after introcronial inoculation 
Fig. 1. Effects of irradiation on the 叫 Ir、l、はIrate 
of mice with the brain tumor. 5ノノ lQ5 
cells of 203-glioma that were implanted 
intracerebrally grew and killed the host 
within 21 days (0ー コ） However, the 
local colialt irradiation with 1000 rad 
(A.-A.1. 1500 rad （・）， prolonged the 
叫1n・iyaJtime. One group of mice were 
in ected with saline and irradiated with 
1500 rad as sham control ([_I 0）ー The
local cobalt irradiation with 2000 rad 
killed the hosts within 20 days by the 
side effects （・1.Each group of mice 











1500 rad又は 1000rad の •oco 局所照射を行った群に
最も著明な麗湯壊死と治癒を認めた（Fig.3a, 3b). し























Kinetics of killer activity of spleen cels 
following curative irradiation therapy in 
mice bearing glioma. The killer activity 
a~ainst 203 glioma cel in glioma bearing 
mice （・一・人 in normal control mice 
(0-0), in irradiated mice of 1500 rad 
as sham control (6 ム），in mice with 
curative irradiation therapy of 1000 rad 
（企－.A),or 1500 rad （・－• 1 were shown. 
The killer activity against L cel in ~lio­
ma beanng mice following curative irra-
diation （ロー 口） were also shown. Each 
group of mice consisted of two or three 
mice. The mean percent specific release 
by the 18 hr release assay at a target to 
effector ratio of 1 50 were plotted. 
63 
射群では46.0J'ぢ±4.2, 1000 rad照射群では42.2%土
1. 7と最高の%specific releaseを示した.(P<0.01). 















5). 無処置及び対照7 ウスの :-.iK活性は T E Ratio 
を 1: 50で 6hr release assayを行うと20＜；ぢ前後の箔
spec而creleaseを示した 担脳腫蕩7 ウスへ •oco 局
所照射を行うと，：＼K活性は徐々に上昇し照射後10日















。。 7 14 21 28 
Fig. 5. 
Days after intracran』altransplantation 
Kinetics of natural killer activity of spleen 
cels in glioma uearing mice that ¥"erビtreated
l>y curati＼’e irradiation of 1000 rad { .t・ .t I or 
1500 rad （・－・l The natural killer 町 ti¥ity
in normal mice (O・ -OJ. in irradiated mice of 
1500 rad as sham control （ムーム）， in non-
treated mice bearing glioma re e 1 were 
also shown. Each group of mice consisted 
of two or three mice. The mean percent 
speci五crelease lぅthe6 hr release assay at a 








5〕 ConA による killeractivityの増強
(Fig. 6, 7) 
60Co局所照射を行った担脳腫蕩マウスの ConA 
killer T cel activityを経目的に測定した. 203-glioma 
細胞に対する ConA killer activiけを T:E Ratio 1:50 
でみると，正常7ウスでも 10-20%の活性が認められ
る．また， •oco 照射対照マウスや •°Co 照射を行わな
かった担脳腫蕩7 ウスでも， ConA killer activityは
10-20%を示し，経目的に測定しでも変動は認められ
なかった． しかし，脳腫蕩に 1500rad の •°Co 局所照
射を行った群では ConA killer activityは急激に上昇
し，照射後10日自には113.1%土2.4と著しい活性を


















それぞれ7.7%±0. 8, 8. 4%±1. 6と著明Iζ減少した．
また実験2に於て，抗BAT抗血清×20倍で39.5%,
×200倍で20.3須の BAT抗原（brainassociated T cel 
antigen）陽性細胞を除去すると，処理前では38.95'-6± 




























、 、 、 、、 、 、? 、 、







































0 7 14 21 28 
Days after lntracranial transplantation 
Fig. 7. Kinetics of Con A induced killer T cel acti-
vity against L cel in mice that were treated 
by curative irradiation of 1000 rad (.A.一品） or 
1500 rad （・－・）. The Con A induced killer 
T cel a山口tyin normal mice (0--O), in 
irradiated mice of 1500 rad as sham control, 
(Li ム）， in non-treated mice bearing giioma 
le e1 were shown. Each group of mice 
consisted of two or three mice. The mean 
percent specific release by 4 hr release assay 
at a target to effector ratio of 1 : 50were 
plotted. 
10 。
0 7 14 21 28 
Days after intracranial transplantation 
Fig. 6. Kinetics of Con A induced killer T cel acti-
Yity against 203 glioma in mice that were 
treated by curative irradiation of 1000 rad 
（企－.A.)or 1500 rad 回目 TheCun A 
Killer activity in normal mice (O --0), in 
irradiated mice of 1500 rad as sham control 
（ム－－ /:; ), in non-treated mice bearing glioma 
re e1 were shown. Each group of mice 
consisted of two or three mice. The mean 
percent specific release by the 4 hr release 




12 Effect of treatment of spleen cells by anti-
Thy-1.2 antibody and anti-BAT serum on 




















days of culture 
Fi~. 8. Growth pattern of the sensitized spleen 
cels by repeated addition of T cel gro-
wth factor （・I. The long-term cul-
ture of the sensitized spleen cells were 




















































ネホ Target: Effector ratio= 1 : 50
＊＊ホ The18 hr release assay 
7〕
腫移殖脳腫湯に soco局所照射を行う乙とにより，
Surface markers and cytotoxicity of sensitized mouse spleen 




antトThy-1.2 anti-BAT l瓦函ma·－－~ G~ll 
( ;<5,000) （×40) 
0 38.6 30.7 5.6±3.7 N.S*** 
3 59. 2 65. 8 48. 0土4.9 42.6土2.4
10 16. 4 33. 3 16. 8±2. 2 10. 2土4.0
17 10.0 15.7 N.S :-1.S 
24 3. 3 7. 2 N. S S. S 
* Percentage of dead cells (cytotoxicity index) by t問 atmentwith antisera十comlement.
cytotoxi《、 index＝包竺竺空主型竺望ht_es竺竺空竺三12_cle3:<!_<:eg竺空'1_<:o竺pJerne竺豆竺戸空×100
100 一%dead cel with complement alone 
料%lysis at an effector to target ratio of 25 : 1 by 4 hr chromium release assay 








Fi~. 9. Spleen cells grown in T cel growth factor. 






























あると考えられる削． また， nylonwool columnを通





あるL細胞や YAC-1細胞に対しても killeractivity 





















































killer activityは著明に上昇するが， ConA により 3
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